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PREFACE

'This report is submitted in accordance with fhe approved

) Memorandum modification (DB4/73/174) to the MSC Skylab Experiments
Document, Scientific Analysis and Reporting Pian, July 14, 1974,
MSC-03022. ‘
This Ten-Day Report is a formal reégrting reguirement containing
initial reportable operation;l information for the purpose of

expediting dissemination of the information to participating orgeni-

zations having to prepare additional working correspondence.



SECTION I

INTRODUCTION-

a-

”General Mission Summary

The Skylab 4 mission was launched on November 16, 1973, at

0801 c.d.t. and was terminated on February 8, 1974, at 1017 c.d.t.

- The duration of this mission which was flown by Astronauts

Lt. Col. Gerald P. Carr (CDR), Dr. Edward G. Gibson (SPT), and
Lt. Col. William R. Pogue (PLT) was 85 days, 4 hours, and

16 minutes. Sixteen (16) principal medical experiments were
planned and executed. An additional number of special medical
tests were conducted tangentiaily to the planned experiments.
This report represents thg third and last of a series of Ten-Déy
mission evaluation reports. One has been issued for each of the

prior manned Skylab missions.

Experiment Operations Summary

Several medical experiment accomplishment summaries appear in

this document. Section IT contains a summarized medical
operational chronology; Section III Eontains a review of
experiment and special testing accomplishments; and Section IV
summarizes equipment and procedural difficuities and anomalies.
This assessment of accomplishments spans the SL-L crew's preflight
phase and the first seven days after recovery. The findings are
preliminary aﬁd may be revised as successive analyses are com-
pleted. Clinical and experiment data discussions are excluded

and shall appear in an LSD SL-4 Medical Report.



- — -~Medical mission accomplishments are grouped as follows:

a.~ MO71 - Mineral Balance

b. MO73 - Bioassay of BodyVFluids

c. MO7h4 - Spééimen Mass Measurement Device
d. MOT8 - Bone Mineral Measurement :
e. MO92 - Lower Body Negative Pressure

f. MO93 - Vectorcardiogram

g. M110 series - Hematology and Immunology

h. M131 - Vestibular Function

i. Ml33 - Sleep Monitoring
Jj. M151 - Time and Motion
k. MLT7L - Metabolic Activity

1. M172 - Body Mass Measurement Devices

m. Other - Special Tests

Experiments MO71, MO73, M110 series, and M151 depend on speci-
mens and/or photographs collected during flight. These speci-
mens and photographs are being processed. No operationally

applicable analytical data are currently available. This con-

dition applies also to several special tests. The following

summaries relate to inflight accomplishments only.

MOT71/MOT3
The collection of urine, feces, vomitus, and measurements of

diet residue, and the recording of menu deviations for
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experiments MO71 (Mineral Balance) and MO73 (Bioassay of Body :
e P S ) wefe accomplished. Body mass measurements were made on
each crewman every day. Due to a shortage of urine sample bags,
it was necessary to interchange scheduled 2L-hour urine pools
with 36-hour pools just beyond the midpoint of the mission.
Boric acid was used as a urineApreservative to offset the impact
of possible freezer malfunctions which never occurred. Special
urine specific gravity measurements were performed on each crew-

man concurrently with the first four blood draws.

2. MOTh/M1T2
Experiments MOT4 (Specimen Mass Measurement Device Calibration)
and M172 (Body Mass Measurement Device Calibration) were accom-
plished three times on eacﬁ device. Some of the Specimen Mass
Measurement Devices' calibration masses were misplaced early in
the mission and calibrations were limited to a 0-500 gm -~ O pro-
cedure. During the latter third of the mission, 16 mm DAC and
still documentary photography were éécomplished on these devices
during normal and representati&e operations. Toward the end of
the mission the Body Mass Measurement Device was used to determine
insensible water losses occurring during sleep and during regu-
lated exercise. Data from these measurements are expeéted to
contribute to the postflight mineral balance studies. MO7h and
M172 met 100% of their pre-mission requirements except for the

effect of the loss of the MOT4 cal masses.



MO78

This experiment consists of preflight and postflight testing

only. These tests were performed as planned.

M092

The pre-mission flight plan required M092 (Lower Body Negative
Préssure) to be performéd on each crewman every 3 I 1 days.
MO92 began on MD5. When crew time became critical, the
schedule was médified to every 4 + 0.-1 days. This schedule
remained in effect through MD58 when the 3 t day requirement
was reinstituted. Twenty-two MO92 runs were made on the CDR
and SPT; 23 on the PLT. MO92 was the test device for two
special tests: 1) Post MO92 Limb Blood Flow (Cardiovascular
test #2 using a blood pressure cuff to restrict venous blood
return and test #1 which tested the capability of the subject'é

leg muscles to pump blood during a negative delta pressure) and

2) IR Facial Photos of the subject during the conduct of M092.

Limb Blood Flow tests were performed;seven times on the CDR and
PLT and six times on the SPT. Three abbreviated venous com-
pliance tests were run on each crewman immediately following
their last MO92 performance. TFacial photo sessions were com-

pleted six times on the CDR and PLT and five on the SPT,



~ M093 was scheduled with the same intervals as MO92. This schedule
was satisfied with independent runs together with VCG data ob-
tained from M17l runs. Each crewman had nine independent M093

runs and twelve acceptable combined Ml?l/MO93 runs for a total

of 21 vectorcardiograms with exercise.

VCG data were obtained from special instrumented crew exercises
also. Discussions of these exercises appear under the M1T71

experiment and "Special Tests".

6. ML10 Series
Blood samples were acquired 8 times from each crewman. Special
crew hemoglobin (Hb) measurements were conducted in conjunction
with each blood draw excepé for the last. With the addition of
a special Hb on MD62, each crewman had eight hemoglobin determi-

nations voice reported to the M110Q PCS.

T. M3l

M131 (Human Vestibular Function) had a pre-mission planning
requirement for seven each Motion Sensitivity (MS) and Oculo-
gyral Illusion (OGI) tests on each crewman together with three
Spatial Localization tests per crewman. MS was accomplished
five times by the CDR and four times by the SPT and PLT. OGI
was tested six times on each crewman. Spatial Localization was
run three times on each crewman. On Mission Days 73 and Th,

the crew performed modified MS protocols.
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Conventionally, M131-1 consists of OGI run followed by an MS

run; however, on MD73 and MD74 the PI had requested the crew to
" conduct double MS tests - the first test in the CW direction
and the second CCW. Protocols called for the rotating litter

chair at 30 rpm with 150 crew head movements. Independent OGIL
runs preceded and followed the modified MS runs to prevent

physiological interference.

8. M133
M133 (Sleep Monitoring) had been scheduled for eight performances;
however, after the mission began, the FMT approved an additional
ten runs on MD28 after the SPT had demonstrated that the
(electrode caps could be refurbished sucéessfully; "M133 gon—
ﬂtinued a five-day scheduling through MD60. MD6§ wa.s scrubbed
when the OWS experienced séme elevated internal temperatures and
~the SPT slept in the cooler MDA, The schedule was picked up
again on MD72; but the MD76 performance slipped to MD77 after
a mild skin rash formed on the upper side of the SPT's neck.

M133 was closed out with consecutive runs on MD's 80, 81, and 82.

9. Mi51
Experiment M151 (Time and Motion Study) photography was accom=-
plished as planned, together %ith four additional photographic
sessions on MO92/O93/l7l during the final stages of the
mission. The latter sessions will be used to obtain end-of-mission

crew task performance effects.
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M171

11.

ML71 (Metabolic Activity) had a pre-mission planning requirement

for 12 experiment performances per crewman. This experiment
began on MD5 glso and achieved'loo%>qf its sgheduling}objeqtives,
Vital capacity measurements were acqomplished as part of the

crew checklist for each ML71 performance. As a result of crew
options, several instrumented physical training exercises at

maximum work loads and also during treadmill exercise were recorded.

Special Tests

Several special medical tests were conducted during the mission.
While most of the tests were specified in the pre-mission Mission
Reqﬁirements Document, several were elevated to that status

after the mission began;' Many were listed in the SL-3 R+10 Day

Mission Evaluation Report and have been tabulated again to

" provide a comprehensive summary. Brief déscriptions of these

itemized tests appear in Section IIL, Medical Operational Review.
a. Environmental Microbiology

b. Water Sample

¢. Iodine Monitoring

d. Carbon Monoxide Monitoring

e. Taste and Aroma Evaluation

f. Food Package

g. Atmospheric Volatile Concentrator

h. Girth and Height Measurements and Crew Profile Photos



(1) Girth Measurements

77 (2) IR Anatomical Photo

(3) Center of Mass Measurements
i. Sweat Samples
s I Blood Flow in Limbs
k. Stereo Photogrammetry
1. MOT73 Specific Gravity Measurements
m. MO92 Facial Photographs
n. M110 Hemoglobin Measurements
o. Insensible Water Toss
p- Visual Light Flash Phepomenon
gq. Pre- and Post-Exercise Muscle Girth Measurement

T, Instrumented Exercise

Environmental microbiology met all requirements except for con-
ducting the simulated illness event. The length of the illness
event demonstration prohibited a successful scheduling opportunity

among the other scientific mission deménds;

Water sampling, taste and aroma evaluation, iodine monitoring,
CO monitoring, and atmospheric volatile concentration samples
were accomplished without any major deviations from the prescribed

mission requirements.
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Cnnsiderable_measurements_weremmade_of_crewwbodyﬂsize"and configu~ -

retion along with shifts of body masses, especially fluids. The

former effects were accomplished with detailed limb volume measure-
ments, IR photography, and stereophotography. The latter effects

were measured with simple center of mass determinations. Except

~ for stereo photos, at least four sets of measurements were

relatively evenly distributed throughout the mission duration on
each crewman. Stereo photos were taken on each crewman during the
early and late stages of the mission. Documentary‘photographs were
taken of limb volume and center of mass measurements during normal
operations. Stereophotography and limb volume met 57% and 89%
respectively of their pre-mission requirements. Performances were

not always scheduled at optimal intervals.

Sweat samples were taken twice on each crewman to support mineral
balance studies. While more samples were scheduled, the additional

performances were deleted when crew time became critical.

Limb blood flow measurements were made at regular intervals across
the length of the mission to support M092 LBNP findings. Facial
photography planned in conjunction with LBNP was completed; however,

the schedule was slightly modified when crew time became critical.

Hemoglobin and urine specific gravity measurements were made

. following M110 blood draws. Hemoglobin determinations were

accomplished for all but the pre-recovery last blood draw. Urine

specific gravity measurements were eliminated after the fourth

blood draw when crew time became critical.
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| Insensible water loss, visual light flash phenomenon, and pre- and

12.

post-exercise muscle girth measurements were met; however, the

light flash observations conducted during MD74 were so enlightening,

they were repeated on MD81 for a one-hour period.

Instrumented exercise measurements were obtained during personal
physical conditioning on the bicycle ergometer. These data ﬁere
obtained approximately six times frqm each crewman at maximal

ergometer work loads. The measurements supported MO93 énd M1T71

findings.

Biomedical items stowed in a revisit bag consisted of rehydratable
and thermostabilized foods, a bread package, pudding, a beverage,
and a surgical glove. Other than two MO92 leg bands, several
drug samples, and scheduled experiment or DTO specimens, no other

biomedical items were returned.

Accomplishment Summary
Table l.l and Table 1.2 provide a general overview and success
index of inflight medical experiments and special test

accomplishments.



MEDICAL EXPERIMENTS ACCOMPLISHMENT SUMMARY

11

SCHEDULE

ACCOMPLISHED

SUCCESS

MEDICAL EXPERIMENT
MOTL

Food Track 1/crewman/day  8l4/crewman 100%

Body Weight 1/crewman/day  83/crewman 99%

Fecal/vomitus 1/occurrence : 100%

Urine Measurement 1/crewman/day  75/crewman 80%

H,0 Intake Measurement 1/crewman/day  84/crewman 100%
MOT3 | o |

Urine Sample 1/crewman/day  78/crewman 93%
MOT |

SMMD Cal 3 times 3 100%
MOT8

Not Required Inflight N/A -— ———
M092

LBNP 26/crewman 67 86%
M093 ) . :

Vectorcardiogram 26/crewman 63 81%
M110

Blood Samples 8/crewman 2k 100%
M131 o

-1 OGI/MS (7/7)/crevman (18/13) T -

-2 Spat. Localization 3/crewman 9 100%
M133

Sleep Monitoring 18 times/SPT 18 100%
M151 '

Photography 30 activities 29 97%
MLTL

Metabolic Activity 12/crewman 12 100%
MiT72

BMMD Cal 3 times 3

100%

Table 1.1
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SECTION II

OPERATIONAL, CHRONOLOGY SUMMARY

Table 2.1, Prime Crew Accomplishment Schedule, contains a

chronology of medical experiment accomplishments.

A legend at the bottom of the. table provides descriptive infor-
mation about the status of each experiment run. The table
itself can be used as an index for obtaining further detailed
information about a given run. For example, the coded symbol
(/) appears for an experiment. This symbol designates‘that
while the performance was completed, data acquired from the run
were unavailable at the time of this report. Having the
experiment of interest, the crewman's "ID", and the day of
interest, further details may be gathered from corresponding

detailed tables appearing in Section III.

Table 2.2, Special Medical Tests and DTO Accomplishment Schedule,

contains an inflight chronology of special medical tests.
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 SECTION IIT

MEDICAL OPERATIONAL REVIEW
DETAILED REVIEW OF ¥ACH EXPERIMENT RUN

The tables appearing in this section are organized serially by
experiment and subdivided by crewman. One table appears for

each crewman within a given experiment.

The tables are divided into nine (9) categories which are defined
as follows:

a) PROTOCOL: Nominal, if the PI believes the experiment was

was conducted within the constraints and general medical pro-

cedures for that experiment. Unsatisfactory, if a major

portion of the experiment was omitted or accomplished so im-
properly that it is of no medical value and should be re-
scheduled.

b) PROCEDURES: Nominal, if accomplished per the checklist.

Deviated, if the proncedure was changed prior to cbtaining
approval of the PCS/PI. Future use of an approved deviation
will be classed as nominal.

¢) CLINICAL FACTORS: None, if the crewman involved has'no health

problems. Significant Impact, if there is reason to believe

the crewman's health could have resulted in degraded experi-
ment data,

d) TIME REQUIRED: Nominal, if close to or less than that sched-

"uled or expected. Above Nominal, if experiment required

significantly longer time than expected.



g)

h)
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T/M QUALITY or SAMPLE QUALITY: Satisfactory, if telemetry

reception wasrgenerally readable or sample quality was usable.
T/M is mainly éoncerned‘with air to ground and ground station
to JSC/MDRS terminal Iinks. Unsatisfactory? if large batches

of data or a sample were lost or vnusable,

T/M COVERAGE or SAMPLE QUANTTTY: Satisfactory, if the air/

- ground data system was "up", for the entire duration of the

experiment. Unsatisfactory, if data system was "down" or

data dumps not performed properly. Sample quantity refers
to the adequacy of the sample when applicable. .

EXPERIMENT HARDWARE: Satisfactory, if the crew was able to

operate it satisfactorily and with the mandatory measurements

operating. Unsatisfactory, if any major component of the

eguipment failed prior to the end of that ruh, even though
a workaround was instituted.

DATA PROCESSING: Satisfactory, if the data as received at

the MDRS terminal was processed by CAAD in a format usable
by the PI. Unsatisfactory, if the data could not be pro-
cessed, or only such a small portion was usable as t? méké
the experiment run useless.

ANOMALIES /PROBLEMS: No. Documented, is a count of those

listed by ISD. This dces not include items opened by mistake
based on misunderstandings. No. Closed includes those which
have been adequately explained or acceptable workaroundé

arrived at.
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. Those for which the cause has not yet been explained are con-
sidered open. In some cases the close-out cannot be made until

postflight data or sample analysis.

j) SUMMARY: Acceptable means that the PI considers that session

as having produced enough useful data to satisfy the objectives

of the experiment. An unacceptable run is one which is either

obviously unusable or one which the PI decides is not usable

after analysis of the data from the as-run protocol.

The latter part of this Section contains descriptive information of

the special tests.
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' MOT1 - MINERAL BALANCE

The MO71l experiment began 27 days prior to launch, continued throughout
flight, and is scheduled to end 18 days after crew recovery at the time

of writing, February 15, 1974, the postflight period in the Tth day.

Food intake monitoring has been complete, and within operational
constraints, the intake of nutrients has been satisfactorily controlled.
To meet the extended mission duration (56 to 85 days), a high density
food diet was used to supplement the nominal Skylab menu. Water intake

has been measured satisfactorily also.'

Urine was collected and preserved satisfactorily throughout the duration

of the experiment. (See MOT73 Experiment - Biocassay of Body Fluids.)

Collection of fecal samples has been complete through this time.
During the inflight phase, these samples were measured for wet mass
on the Specimen Mass Measurement Device. Subsequently, they were dried

satisfactorily and returned to JSC for analysis.

Sweat samples were taken of each crewman and have not been unstowed.
These samples, along with special end-of-mission insensible water loss
measurements, should provide additional data for the mineral balance

studies.

Table 3-1 contains a review of MOT1l data collection.
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M Q 7 1/073 -

MISSION NO: SL-k
CREWMAN: ( C) -(S) -(P) -

NAME: CARR/GIBSON/POGUR |

PRE-FLT

EXP. REPETITION

FLIGHT

MISSION DAY

JULIAN DAY

o b I

WORO TN

O~ jo

R RO N 1O

NN N
jwin koo

sHokolnlo
nnojuotonio
o3 1] 3%) =5} 1)
BN] XY W (53) &)
ok fo o
Koo I 1O
koo b 1o fi-
(] (OX] WY OV)
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ko foo foo fonf~
N o R -
3 ko oo o d

PROTOCOL

y POojiw

a. NOMINAL

[

S~
[~
[~
s
[~~~
[~
o
I~

b. UNSATISFACTORY

PROCEDURES

/A

c, NOMINAL

d. DEVIATED

CLINICAL FACTORS

/4

e, NONE

-f. SIGNIF. IMPACT

TIME REQUIRED

/1

g. NOMINAL

h. ABOVE NOMINAL

SAMPLE QUALITY

/A

DT

i. SATTISFACTORY

j. UNSATISFACTORY

SAMPLE QUANTITY

=
T~
s

DT

o

ie

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

'{

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

__ p. UNSATISFACTORY

ANOMALTES/PROBLEMS

No. Documented

O |~ 3k

o) Bl =

No. Closed

SUMMARY

ACCEPTABLE

/

UNACCEPTABLE

#1 - Urine Sampled, but not measuréd.

TABLE 3-1
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M Q 7 1/073 MISSION NO: SL-L4
o CREWMAN: (C)-(8)-(P)-
- ~ NAME: CARR/GIBSON/POGUE
PRE~-FLT FLIGHT POST-FLIGHT
EXP. REPETITION '
2i2lelzloielololo 2139313131313 131333 i Mgl dh b ihil
MISSION DAY ofof1i2i3hisicl7i8lolo ol is izl jololi o3 inista
" A313131313131313 1313 1342 313313313 (3131313 13131313
JULIAN DAY L bbb bbb lsisis s ls s islsis s 16 16 16161616
81910f1 2131k is 10 ]7 18 oto i1 213 b isl6j718 191007 o 13 1L
PROTOCOL ' '
8. NOMINAL JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVATAVRVAVAVAVAVAVAY /
b. UNSATISFACTORY
PROCEDURES , 1
c. NOMINAL JAVAVAVAVAVRVAVAVAVAVRTAVAVAIAVATAVAVAVAVAVAVAVAVAVAVAV

d. DEVIATED

CLINICAL FACTORS
e. NONE AVaVAVAVAVAVAVAVRVAIRVAVAVAYAYRVATAVAVAV, JAVAVAVAVS

[ f. SIGNIF. IMPACT
TIME REQUIRED

g. NOMINAL AVATATAVRVATATAVAVRA/AVRVAVRVR/A/RVAVAVAVRVAVAVAYAAY,
h. ABOVE NOMINAL

| SAMPLE QUANTITY T AVATTIAHTH
i. SATISFACTORY '
|__J. UNSATISFACTORY

SAMPLE ( QUALITY AT | AvAThadrd
k. SATISFACTORY
1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY JAVAVAVAVAVAVAVAVAVRVRVAVAVAVAVAVAVAVAVAVAVAVAVAVA VAV
n. UNSATISFACTORY -

DATA PROCESSING NAT | AvATHAHLH

0. SATTSFACTORY
p. UNSATISFACTORY

| ANOMALIES/PROBLEMS

No. Documented Oi0oiclolofoiololoiolbooolotlolololololoioloiolnlnln
No. Closed

SUMMARY

ACCEPTABLE JAVAWAVAVAVAWAVAVAVAVAVAVAVS IAVAVAWAVAVAWAWAVANIV]
UNACCEPTABLE

TABLE 3-1 (Cont'd)
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M o 7 1/073 " MISSION NO: SL-4
: ~ o | .. CREWMAN: (C)-(8)-(P)-
NAME : CARR /GIBSON/POGUE_ |
FLIGHT
EXP. REPETITION | |
Wuul515]5151515151515151616 16 16 161616161616171717]71T
MISSION DAY rEEINRARNRARREACIN AR ARREIEIN AR
0101010101001 010{010{010{0I0}0 1001004040 1DICI0I0{0]10
JULIAN DAY ofofojojolojofotofrjrfrfr{ifr{r{iiriirizia{a|2j2i2{2{2{2
123&56_%%%%_133u5,67890123u5.678
PROTOCOL 2121515 5 ARE RN
a. NOMINAL VAVAVAVAVAVAVARRVAVARRVAVAVAVAVA IR VAVAIR V) AVARVIV
b. UNSATISFACTORY | ~
PROCEDURES
c. NOMINAL AWAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVANIW,
d. DEVIATED
CLINICAL FACTORS
e. NONE AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVS

£. SIGNIF. IMPACT
TIME REQUIRED

o NOMINAL T A A
h. ABOVE NOMINAL i .

SAMPLE QUALITY noT| AVATIABLE
i. SATISFACTORY
| J. UNSATISFACTORY

SAMPLE QUANTITY ANDT] AVATLARLE |, ,
k. SATISFACTORY 5 % 7
1. UNSATISFACTORY T, . A

EXPERIMENT HARDWARE

m. SATTISFACTORY AAANAAANANN AN AL NN
n. UNSATISFACTORY

DATA PROCESSING NbTl AVAILARLE

0. SATISFACTORY
p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented D D 1010101p1. 10101 101040010 010 010 0l0 010
No. Closed:

SUMMARY

ACCEPTABLE AVAVAVAVAVARVAVARVAVAVAY [1/ VARVAVAR ViV
UNACCEPTABLE

#2 - No Urine Measured or Sampled
#3 - 36 Hr. Pool & Sample
#4 - SPT's Sample not obtained

T~
I~
=
~ ]
P~
~
_—
.

TABLE 3-1 (Cont'd)
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SUMMARY OF OPERATION/ .. CHRONOLOGY

MEDICAL EXPERIMENT M 0 7 1/073

“MISSION NO: SL-b
CREWMAN: (C)-(8)-(P)-

HAME:CARR/GIBSOIE_/LPOGUE
FLIGHT POST-FLIGHT o
EXP. REPETITION ; 1
MTSSTON DAY W REEEEEEE ol THRU| %+18
5161 718lolol1i2i 3l
Gjotololotololalotolon i1C O
JULIAN DAY 21313131 31313131313138 {3 5
olojil2i3iLioipl7i8i0d {9 8
PROTOCOL HEHRE \

a. NOMINAL A VA48 /
5. UNSATISFACTORY [ 7
PROCEDURES Jl
c. NOMINAL A AN AN /

d. DEVIATED

CLINICAL FACTORS

e. NONE A AL / |
| f. SIGNIF. IMPACT '
TIME REQUIRED

g. NOMINAL LA NN '

h., ABOVE NOMINAL i f‘
[ SAMPLE QUALITY NBT AVALLABLE i

i. SATISFACTORY '

Jj. UNSATISFACTORY

SAMPLE, QUANTITY

NPT} AVALTLABLE

k. SATISFACTORY

St

1. UNSATISFACTORY

et
A*iﬂ,

EXPERIMENT HARDWARE

m. SATISFACTORY

T

n. UNSATISFACTORY

DATA PROCESSING

o. SATISFACTORY

NDT| AVAFLABLE! /]

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

1
L

SUMMARY

ACCEPTABLE

/

77T

UNACCEPTABLE

#2 - No urine measured or sampled.
#3 - 36-hr. pool and sample.
¥ - UCTA used to return urine.

TABLE 3-1 (Cont'd)
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MO73 - BIOASSAY OF BODY FLUIDS

Preflight urine collections were aécomplished satisfactorily for all
crew members and the analyses have been completed. Four trays of
urine and blood samples were received frozen from the SL—h Command
Module. These sémples are.still in the preparatory analysis stage.

Post-flight collections are underway as planned.

Several ‘inflight urine collection anomalies occurred inflight; however,
they are not expected to degrade the experiment. On MD5, the SPT
reported a leak in a large full sample bag. Thé SPT replaced the bag
with the only spare available. The CDR's urine collection bag leaked
on MD19 and caused approximately a 200 ml loss and forced a need for

a volume determination from the lithium chloride additive. On MD62,
the SPT's full sample bag broke and the sample was lost. On MD79, the
PLT reported a 100cc spill when the boot on the urine collection bag

failed.

To offset a possibility of losing frozen urine samples had the

urine freezers malfunctioned, urine collection bags were charged with
boric acid preservatives in pellet form. On MD16, the CDR reported
undissolved pellets and expressed concern about getting solids in the
dump lines. This was resolved as not being a problem,and probably
due to boric acid concentrations being high in the immediate area of
the disintegrating téblets. The same problem was reported by the SPT
on MD22. Again, no further action was taken. The effect will be

analyzed in the Endocrinology Laboratory with the returned sample.
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The malfunctioning sample bags and the problem of insufficient spare
created when the crew was unable to locate a complement of urine sample
bags forced a compromise té the sampling schedule. It became necessary
to implement a backup plan.which alternated stbrage of 36—hour and
2h-hour samples from the urine collection bags. The alternating
schedule.begén on MD52 and extended for the remainder of the mission.
Fourteen sets of crew urine samples were drawn from specific 36-hour
collection periods. The modified schedule disrupted the planned ratio
between full and one-half urine sampleé; Also, the rule requiring

full urine samples on the days before, during, and after a blood draw

was violated four times out of the eight blood draw days.

Urine specific gravity was measured coincident with the first four

blood draws.

Table 3-2, a review of MO73 specimen collection, has been consolidated

into Table 3-1, MOT1.
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MOTL-SMALI, MASS MEASUREMENT DEVICE

One calibration was routinely performéd. Subsequently, all
cal. masses were lost except for the 500 gm. mass. Two subsequent
calibrations were not possible and a single point was recorded using
the 500 gm. mass. '

Operation was routine until MD 81 when the elastomer specimen
hold-down attachment failed on the "head" unit (the same failure
oécurred in SMEAT) and the mission was completed with the wardroom

unit.

" Table 3-3 contains a review of MOTL data collection.
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M 9 7 L

MISSION NO: SL-4
CREWMAN: ¥ - ¥ - ¥ -

NAME: - - 3/a

FLIGHT

EXP. REPETITION

MISSION DAY

JULIAN DAY

PROTOCOL

e, NOMINAL

~FHEojole | HfOo
o0 b fo J )

AR Lo f (PO
~frosdookn Lo fokw
~Losd— o~ Lo fof e
L loxdo o b [

b. UNSATISFACTORY

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

— f. SIGNIF. IMPACT

TIME REQUIRED

- g. NOMINAL

h. ABOVE NOMINAL

DATA QUALITY

i. SATISFACTORY

J. UNSATISFACTORY

DATA QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

L

__p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

(@) (O S1I:s
oSlowIg I~

No. Closed

1=
O

ISR T~

SUMMARY

ACCEPTABLE

UNACCEPTABLE

Py Laes g

#1 - Zero Cal only

#2 - Waste Mgmt. Area only
3 - Wardroom area only

bs -
5 -
#6 -

TABLE 3-3

Lost all but 500 gm cal mass;0-500-0 cal
0-500~0 Cal
Both facilities
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MO78 - BONE MINERAL MEASUREMENT

Bone mineral content of the left os calcis and the right radius and

ulna were measured on F-35, F-21, F-10, R+1l, R+4 and scheduled for R+8.

The results must await the R+8 data.

Table 3-L4 contains a review of MO78 data collection.
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M,Q.I,ﬁ

MISSION NO: SL-4

CREWMAN: C - S - P -~
NAME: ALL

PRE-FLT

EXP. REPETITION

FLIGHT POST-FLIGHT

MISSTON DAY

JULIAN DAY

NOFO K} -

PROTOCOL

a. NOMINAL

b. UNSATISFACTORY

- PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

f. SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL

0 A8

h. ABOVE NOMINAL

ATA QUATITY

i. SATISFACTORY

J. UNSATISFACTORY

JANTTTY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

NAA

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

NQT AYATTABIE

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

4

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE
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M092-LOWER BODY NEGATIVE PRESSURE

Twenty-two inflight tests were conducted with the CDR and SPT and
“twenty-three with the pilot as subjects.

Prior to beginning MO92 runs on MD 5 each of the crewmen made
daily left arm and left 1eg»blood pressure measurements together with
calf girth measurements of each leg. After the MO92 runs began, leg
blood pressure measurements were confinued through MD 16 and were sub-
sequently deleted by the PI unless a crew health requirement should
arise.

After the first set of runs, the PLT, SPT and CDR had early run
terminations at the -50 mmHg level on MD's 10, 14 and 16 respectively.
While the absolute causes for these early terminations are not evident,
it was suspected that the crew had been experiencing early mission
fatigue together with zero-g cardiovascular adaptation.

Neither the CDR nor the PLT had any further M092 early protocol
terminations; however, the SPT had two subsequent aborts on MD's 34
and 71. ZEach time these aborts occurred at -50 mmHg level and were
attribﬁted, at least in part, to fatigue caused by insufficient sleep.

During the time the workshop was experiencing high heat loads
caused by peak sun exposure - betweeﬁ MD's 60 and 70, schedule adjust-
ments were made to run MO92's early in the day when internal OWS tem-~
peratures were lowest and within environméntal performance constraints.
Some compromises had to be made to ecircadian objectives. These tempo-
rary compromises do not appear to present any insurmountable analytical

problems.
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On MD 30, the MO92 planning schedule was formally modified from

mw§€‘l-day intervals to hf 1-day intervals and effective thggug@uMDw56.

This modification was necessary to accomodate high crew activity work-

e —_—- ~

i;;ds, The réversionrto the original scheduling interwval occuired as
planned.

As in prior missions, saddle positions had to be altered. The
CDR, SPT, and PLT began the mission at saddle positions 7, 7, and 7,
respectively. These were formally changed to 6, 6, andf6 on MD 23 and
continued for the remainder of the miésion.

On MD 10, the SPT's blood pressure measurements system stopped up-
dating after the first few cycles. The crew was advised in real time.
An onboard nitrogen valve was found closed. The valve was opened and
the BPMS operated normally. Manual blood pressure readings ﬁere’taken
during this run.

During the PLT's MO92 run on MD 13, the VCG y and z axes were not
transmitted due to a procedural error with a tape recorder switch.
These data were lost for the entire run. Also on MD 13, during the
CDR's MO92 run, the PLT reported a slow drift downward on the right leg
band (AQ) calibration. This was corrected'later by using the proper
leg band and reference adapter combination. On MD's 30 and 31, the
AQ right leg band displayed off-scale high on the front and end cali-
brations. Since this condition did not reappear on 17 subsequent runs.
& procedural problem may have been responsible.

The AJ left leg band persistently exhibited off-scale high readings

for the SPT and the PLT. The PI chose to change the calibration setting
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on MD 53 to #2.0. The lowest setting the crew could use was
T 3 ané that value was used for the PLT and SPT runs on MD's
53 and 5L respectively. Subsequently,the crew was advised to
use calibration setting #2.5 which was more convenient opera-

tionally. This setting was used for the remaining mission =

duration and provided acceptable scale readings.

Ground data processing support was very good for the entire

mission.

Table 3-5 contains a review of M092 data collection.
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SUMMARY OF OPERATIONAL CHRONOLOGY
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b. UNSATISFACTORY

PROCEDURES

c¢. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e, NONE

_f. SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL

h. ABOVE NOMINAL

T/M QUALITY

i. SATISFACTORY

j. UNSATISFACTORY

- T/M QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERTMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTABLE

/

/

/

/

/

/

/

/

/

/

/

AVVAVAVAVIVIVIVIVIViVAVIV

UNACCEPTABLE

*To4be discussed in 30-Day Medical Report.

TABLE 3-5
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|~ ————MEDICAL-EXPERIMENT M0 Q 2 —

MISSION NO: SL-k4

CREWMAN:(C)- S - P -

NAME': CARR

e

T
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GHT

EXP. REPETITION

]

MISSTON DAY
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PROTOCOL

8. NOMINATL

[~

b. UNSATISFACTORY

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

f. SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL

h. ABOVE NOMINAL

T/M QUALITY

i. SATISFACTORY

/A

j. UNSATISFACTORY

| _T/M QUANTITY

k. SATISFACTORY

N

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

TABLE 3-5 (Cont'd)
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MEDICAL EXFPERIMENT MO 9 2

MISSION NO: SL-k

NAME:  GIBSON

CREWMAN: C¢ -(8)- P - - |

Cee e PRE-FLT FLIGHT.

EXP. REPETITION Jlslalslololy )
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a. NOMINAL AVAVAVAVAVAR VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV

b. UNSATISFACTORY

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

~ f. SIGNLF. IMPACT

TIME REQUIRED

g. NOMINAL

h. ABOVE NOMINAL

T/M QUALITY

i. SATISFACTORY

J. UNSATISFACTORY

T/M QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTABLE

/

/

AVAVAVIVAVAVAVAVAV

UNACCEPTABLE

77771

¥To be discussed in 30-Day Medical Report.

TABLE 3-5 (Cont'd)
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MEDICAL EXPERIMENT M Q0 9 2

MISSION NO: SL-k

NAME: GIBSON

CREWMAN: C -(S)- P -

FLIGHT

2
3
5
G2
Z

EXP. REPETITION

MISSION DAY

JULIAN DAY

o ©f 0=

YW OF P OO0

H H O Opn

g O Of O~
HoH o
IEEEEEY
WEAO
THIAD

PROTOCOL

8. NOMINAL

~
e
»t
™~
]

b. UNSATISFACTORY

[~

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

f. SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL

h. ABOVE NOMINAL

TJALITY

i. SATISFACTORY

. UNSATISFACTORY

T/M QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

TABLE 3-5 (Cont'é)



SUMMARY OF OPERATIONAL CHRONOLOGY

37

MEDICAL EXPERIMENT MO 2 2 MISSION NO: SL-k4

CREWMAN: C - S -(P)- | _

NAME: POGUE

:
5
:
5

EXP. REPETITION

JIJIATS]OJOINT | '441.:, 56667.‘;{
ulululElclclof olrji]ijii2i2]2i3]3 5
MISSION DAY NinlgipiTiTiV ol3}is19i2l6loi3l7i21519i3)7i0l317i0ih
' Hai212]212131 13131313131313131313131310101010101010i0
JULIAN DAY 81#;6891 212|333kl (hisisi6l6lojofi]1li|2ial2
23l ofsiolol Julofajhi8iiisid|2|6liid}3f7iLia]7i1i4]8
PROTOCOL ' ' ’
| &, NOMINAL YAWAAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVIVA
b. UNSATISFACTORY
PROCEDURES
c. NOMINAL LYYV AR VANV AV AVAVAVAVAVAVA VA A VAVAVAVAVAVANAY
d. DEVIATED
CLINICAL FACTORS 1
e. NONE AAAANAA L AN AU UL

f. SIGNIF. IMPACT

TIME REQUIRED

_g. NOMINAL

h. ABOVE NOMINAL

T/M QUALITY

i. SATISFACTORY

J. UNSATISFACTORY

T/M QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

_ p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented ddaddaddddg g O 1U0{010{0{0{0[1{0]0{0]0|010}{0{0{010
No. Closed 1 1

SUMMARY

ACCEPTABLE AWAVAVAVAVAVAIBVAVAVAVAYA AVAVAVAVANRVAVAVAVAVAVAVS
UNACCEPTABLE

*¥To be discussed in 30-Day Medical Report.

TABLE 3-5 (Cont'd)
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT MQ 9 2 MISSION NO: SL-L

NAME:: POGUE

—CREWMAN: C - § ~(P)- | -~

L FLIGHT POSTFLIGHT
EXP. REPETITION 11213141516
718]8 ololoJololo
MISSION DAY RE olLI2]FI5]18
ool ol 0101010100
JULIAN DAY 333 3HfHiA A4
2l sl 7 910{113]4}7
PROTOCOL
2. NOMINAL VA7 VAVAVAVAVAV
~b. UNGATISFACTORY
PROCEDURES ’ I
c. NOMINAL AN/ JAVAVAYAY)
d. DEVIATED
CLINICAL FACTORS
e. NONE /I 1/ JAVAVATAYI

f. SIGNIF. IMPACT
TIME REQUIRED

g. NOMINAL AN/ NYA

h. ABOVE NOMINAL

T/M QUALITY

i. SATISFACTORY NN/ NVA
J. UNSATISFACTORY

T/M QUANTITY

k. SATISFACTORY N/ , NYA

1. UNSATISFACTORY
EXPERIMENT HARDWARE

m. SATISFACTORY A/ /A
n. UNSATISFACTORY '

DATA PROCESSING

0. SATISFACTORY AA A0/

p. UNSATISFACTORY
ANOMALIES/PROBLEMS

No. Documented ¢G'c'o 0{0{0}j01010

No. Closed

SUMMARY

ACCEPTABLE /1 JAVAVAVRVAV

UNACCEPTABLE

TABLE 3-5 (Cont'd)
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" MO93 - VECTORCARDIOGRAM

M093 was conducted independently nine times by'oriéinal protocol and

twelve times in conjunction with ML71 on each crewman. The procedure
for using M171 was an MRD option which was exercised by the Science

Planning Team.

—

No oﬁerational events occurred which interferred with the collection
of VCG data during scheduled M093 runs and in conjunction with ML71

runs.

Table 3-6 contains a review of M093 data collection.
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MEDICAL EXPERIMENT M O 9 3

MISSION NO: SL-k

CREWMAN:(C)- S - P =
NAME: __ CARR

Nsscimein

e,

PRE-FLT

5
5

EXP. REPETITION

__POST-FLIGHT

MISSION DAY

JULIAN DAY
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PROTOCOL

8. NOMINAL

s
=
™~
pa

™~

b. UNSATISFACTORY

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

f. SIGNIF. IMPACT

TIME REQUIRED

£. NOMINAL

h. ABOVE NOMINAL

T/M QUALITY

i. SATISFACTORY

J. UNSAT1SFACTORY

I/M QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

TABLE 3-6
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MEDICAL EXPERIMENT M O 9 3 ALT. 171

MISSION NO: SL-k

CREWMAN:(C)- S = P -

NAME : CARR

PRE-FLT

s
5

POST-FLIGHT

EXP. REPETITION

MISSION DAY

JULIAN DAY
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PROTOCOL

“Fo ko fuofuof o

B 2o R [0 (o] (o)

a. NOMINAL

T~

™~

»n

»nt

[~
[~
\
T~~~

b. UNSATISFACTORY

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

f. SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL

h. ABOVE NOMINAL

T/M _QUALITY

i. SATISFACTORY

J. UNSATISFACTORY

T/M_QUANTITY

k. SATISFACTORY

N

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

TABLE 3-6 (Cont'd)
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M 0 9 3 MISSION NO: SL-k
> : C-B)»P-~-
NAME s GIBSON .
SN PRE-FLT FLIGHT POST-FLIGHT
EXP. REPETITION ofolo 12131 1516171819 T2
clcic 113561617 010
MISSION DAY TlT]T BRI ELLRTS T
21212 31313133 lolololo 0o
JULIAN DAY 8lafal 213k fpjoLle 2 \ngn
8l2]5 Jol7j2jo 58152 19 015
PROTOCOL ‘ 1
a. NOMINAL [/ JAVAVRIAIAIAIAVA JAT
b. UNSATISFACTORY
PROCEDURES
c. NOMINAL [/ JAVAVAVATRVAVAY [/
| d. DEVIATED
CLINICAL FACTORS ,
e. NONE /1/1/ ATAIRTATATRIATAN / 1/

— f. SIGNLF. IMPACT

TIME REQUIRED

g. NOMINAL NYA JAVAVATAVEVAVAVAVA) _iNAA

h. ABOVE NOMINAL

T/M QUALITY ,

i. SATISFACTORY NJA AVAVATAVAYAVAY, N4A
_J. UNSATISFACTORY
T/M _QUANTITY

k. SATISFACTORY NfA JAVAVAVAVAYAV NJA

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY NYA AVAVAVAVAVAVAVAYL NfA

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY /1/1/ JAVAVAVAVAVAVAVAYI yavi

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented - INVA 01010{0i0]0401010 NiA

No. Closed

SUMMARY

ACCEPTABLE N/ AANANRNnIn /1/

UNACCEPTABLE

TABLE 3-6 (Cont'd)
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MEDICAL EXPERIMENT M 0 9 3 ALT. 171

MISSION NO: SL-L
CREWMAN: C -(8)- P -
NAME: GIBSON

- PRE-FLT

5
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POST-FLIGHT

EXP. REPETITION
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PROTOCOL
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a. NOMINAL

P~

[~~~

5. UNSATISFACTORY

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

f. SIGNIF. IMPACT

TIME REQUIRED

_g. NOMINAL

h. ABOVE NOMINAL

T/M QUALITY

i. SATISFACTORY

J. UNSATISFACTORY

T/M QUANTITY

K. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

R VIRVINYInyInvvny
IERERREEEN

TABLE 3-6 (Cont'd)
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~ MEDICAL EXPERIMENT M 0 93

'MISSION NO: SL-4
CREWMAN: C - 8 -(P)-
NAME: POGUE

~ PRE-FLT FLIGHT POST-FLIGHT
EXP. REPETITION ololo 111213]141516171819 1}2
ciefc 1{1{2{2is]s5{6l6]7 olo
MISSION DAY NERER} ol512191513]0i714 116
2f2f2 313{31313{0{0f0(0 0j0
JULIAN DAY 819l 9 21314k {6]0]1]2{2 L1k
a1 2]5 SILTLIBIF7IE[ L8 015
PROTOCOL
a. NOMINAL ViV ViVAVAVAVIVANAY, L1/
" b. UNSATISFACTORY 717
PROCEDURES
c. NOMINAL A/ AVAVAVAVAVAVAVI [/
d. DEVIATED /1/
CLINICAL FACTORS
| _e. NONE _ /1/L/ PAVAVAVAVAVAVAVS /
f. SIGNIF. IMPACT
TIME REQUIRED
g. NOMINAL nyA VAVAVAVAVAVAVAVAY NYA
h. ABOVE NOMINAL
T/M QUALITY
i. SATISFACTORY NY/A AVAVAVAVAVAVAVAV) N/A
|__J. UNSATISFACTORY
T/M QUANTITY
k. SATISFACTORY N/A YAVAVAVIVINY NYA
1. UNSATISFACTORY '
EXPERIMENT HARDWARE
__m. SATISFACTORY W/ ANAAANNN/ A
n. UNSATISFACTORY :
DATA PROCESSING
0. SATISFACTORY Vi NI VIVINIVINIViV /
p. UNSATISFACTORY ) - ’
ANOMALIES/PROBLEMS
No. Documented Mi/A CLO1OI01010{ 00 O NVA
No. Closed
SUMMARY
ACCEPTABLE NANANANL 1/
UNACCEPTABLE

TABLE 3-6 (Cont'd)
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MEDICAL EXPERIMENT M O 9 3 ALT. 171

MISSION NO: SL-k
CREWMAN: C - S -(P)-

NAME: POGUE
PRE-FLT FLIGHT POST-FLIGHT
EXP. REPETITION Jigigtialslololw] e I31kist61718 191011134 11 {213 (4]5]6
vlulululelelclol loliiileizlulbisleizl7i8] lolololololo
MISSION DAY N[nllclelriT]v] 51319163 [2]o]7{3[0[8]3] [0f1[2]%]518
2221212131 33131333 lolofojolofo] {ofofofolofo
JULIAN DAY ol8fitutelsiolrl 2143131k i15164011 111213 nmmmm
2ladol3lolsiolof fhi2i8is1a1 {311 f7ik12171 19101113 1Li7
PROTOCOL
_&. NOMINAL VIVAVAVAVAV, JAVAVAVAVAVAVRVAVAVAVARVAVAVAVANIY]
b. UNSATISFACTORY
PROCEDURES : |
c. NOMINAL A/ WAV AV AVAVAVAVAVAVAVAVAVAVAVARRVAVAVAVAVAY
d. DEVIATED
CLINICAL FACTORS
e None A AAAAAA VAU L
f. SIGNLF. IMPACT
TIME REQUIRED ;
g. NOMINAL nvA = NAVAVAVAVIWAVANAVAVAVAV NV A|—>
h. ABOVE NOMINAL
T/M QUALITY
i. SATISFACTORY NYA =B A A A A IR S = L s
|__J. UNSATISFACTORY
ANTITY
k. SATTSFACTORY NVA AN AN A ettt NYA
1. UNSATISFACTORY *
EXPERIMENT HARDWARE .
m. SATISFACTORY NYA AN N ANAANS NY/ Al —>
n. UNSATTISFACTORY -
DATA PROCESSING .
0. SATISFACTORY A/ A NANANNANANANAL JAVAYAVAV
D. UNSATISFACTORY
ANOMALIES/PROBLEMS
No. Documented /A = | 0| ol of ggdaoilodda et n/aA-—t=>
No. Closed 1
SUMMARY
ACCEPTABLE AVAVAVAVAVAVAVARRVAVAVAVAV) YAVAYAVAVS yAVAVAVAVI
UNACCEPTABLE

¥Bad Electrode Connection

TABLE 3-6 (Cont'd)
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M110 SERIES - HEMATOLOGY AND IMMUNOLOGY

Inflight blood samples were collected from each crewmén on Mission

Days 3, 5, 21, 38, L5, 58, 7k, and 82. At the time of this report,
the blood samples are still in the urine trays and have not been

examined.

Hemoglobin determinations were made after every blood draw except the
last. One additional finger stick measurement was made on MD 62. Lab-
oratory evaluations will be made of the inflight blood specimens for

comparisons with the inflight hemoglobin measurements.

There were some minor problem hemolyzing blood during the initial draws
and this could have affected the -amount and purity of samples returned.
Detailed information should be available about day R+1lh, after the blood

samples are examined.

One blood spacer was faulty and would not hold the ASP. This problem

did not have any effect on the blood sample quantity or quality.

Table 3-7 contains a review of the M110 series data collection.
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M1 1 O MISSION NO: SL-k
- : CREWMAN: C = S - P =
NAME : ALL ;
e PRE-FLT FLIGHT POST-FLIGHT
EXP. REPETITION 1] 2] 31 4] 5] 6] NI IVEETE L1213 1%
oloi2i3i4]51718 ojololo
MISSION DAY SRR T RO R
| 212131313131 1 1313131313000 0j0]0}0
JULIAN DAY 8lofojol1|L 212556111213 £ e ygn
HBEIRIEAE ST 01714131816 SHIAERIS
PROTOCOL ~ 1]
a. NOMINAL AVAViVAVaV VAVAVAVAVAVAVAV JAVAVAY
b. UNGATISFACTORY
PROCEDURES
c. NOMINAL ViWIWAVAVAV AVAVAVAVAVAVAV ‘ JAVAY
d. DEVIATED
CLINICAL FACTORS |
e. NONE ANIVAVAVAVS VAVAVAVAVAVAYAV Javavi

[ . SIGNIF. IMPACT

TIME REQUIRED

_g. NOMINAL e} —4 NY/A AVAVAVAVAVAVAY, —{ VA | >
h. ABOVE NOMINAL ~

SAMPLE QUATLITY

i. SATISFACTORY o NV At NOTIAVALTABLE % NYA >

3. UNSATISFACTORY

SAMPLE QUANTITY

k. SATISFACTORY N/ NDT|{AVAETABLE JAWAVAV

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY <] N/A N A NYAl>
n. UNSATISFACTORY 4

DATA PROCESSING

0. SATISFACTORY / N/ NDT| AVALTABLE NOT| AVALTAB
p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented E4—1 1 olololol1lofloloo <t NI/A} >t

No. Closed 1

SUMMARY
ACCEPTABLE ANNANAANNAN/ NpT} AVAILT,
UNACCEPTABLE | |

TABLE 3-7
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M131-HUMAN VESTIBULAR FUNCTION

 Preflight data of sufficient quality and quantity were obtained

on each of the SL-bL crewmen on all portions of the M131 experiment.-
These included measurements of semicircuiar canal response thresholds
by means of the ocﬁiogyrél illusion (OGi) basic susceptibility to
motion sickness (MS) and spatial localization (SL).

Upon initial entry into weightlessness two of the crewmen experi-
enced symptoms indicative of motion sickness with the most severe
symptoms being manifested by the PLT. The CDR reported only a mild
pre-meal epigastric awareness. Complete recovery from these symptoms
occurred after approximately mission day 4 and from that point on all
_ crewmen were dramatically free of symptoms as normally provoked by
the M13i MS fest protogol. By MD 12 all crewmen were able to perform
the maximum required number oflhead movements (150) at the maximum
rotating chair RPM (30) with no symptomatology. After MD 20 all MS
testing was discontinued and not resumed again until approximately
MD 73 at which time a special MS was conducted. This test required
each crewman to first rotate CW for 150 héad movements at 30 RPM and
then immediately repeat the protocol with the direction of chair rota-
tion reversed (i.e., CCW). The complete CW/CCW protocol was performed
by all crewmen with no symptoms reported. During the mission a total
of five MS tests were performed by the CDR and four each were performed
by the SPT and PLT; (The special CW/CCW is considered one test.) A

total of seven MS tests had been originally scheduled for each crewman
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during the mission. On the OGI portion of the experiment the CDR's
.,perﬁermance4wa3—very;stable—andwhe~dem9nstr&tedwa~slight~increase”in
Mrabi%}?y to detect the illusion relative to preflighp baseline perform-
ance. Relative to their preflight performance both the SPT and PLT
demonstrated greate; variability and a.decrease in their‘ability to
perceive the illusion. The greatest change was manifested by the PLT.
Eaéh of the crewmen performed é total of six successful OGI tests dur-
ing the mission.” A total of seven each had been .originally scheduled.

As scheduled, a total of three complete SL tests were performed
by each crewman. Preliminary analysis of these data indicate slight
shifts in localization and slight changes in variability rélative to
pref}ight measurements.

When tested for post flight susceptibility to motion sickness in
the rotating chair on R+l, R+2, and R+5, none of the crewmen experienced
any significant symptoms. (All tests were at 30 RPM.) Additional tests
will be required to determine the time course and completeness of return
to preflight levels of susceptibility. As of this time, no significant
changes relative to preflight baselines have been noted with either the
OGI or SL tests; these tests, however, aré not complete.

Table 3-8 contains a review of M131l data collection.
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MEDICAL EXPERIMENT M 1 3 1-1

MISSION NO: SL-k4

and-M131-2 - - CREWMAN: (C)- S - P - .
‘ NAME : CARR |
. . PRE-FLT FLICHT POST-FLIGHT
EXP. REPETITION AJOJOIN] [rtei3tslsblyl LLiP IR 12131k Il
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PROTOCOL  mn3i-wvs |/4/1/1/1 1/ 1/ 1/ Y/ [V
| M131-10GT JAVAVEVAVAVA [ 1Y
Mi31-2 . JAVAV /1/
PROCEDURES ] '
c. NOMINAL JAVAVAVARYAVAVAVRIATAVAMVATAV JAVRTAVARVAV
d. DEVIATED %
CLINICAL FACTORS
e. NONE JAVAVAVARYAVAVAVAYAV [ JAVRVAVA R YAV
f. SIGNLF. IMPACT ‘
TIME REQUIRED
g. NOMINAL w-u/4s /L AVAVAVANY.
h. ABOVE NOMINAL
DATA QUALITY
i. SATISFACTORY -1 /4 {/1/1/1/1/ 1/ 1/ / 1/ e NAA ptom
__J. UNSATISFACTORY
| DATA QUANTITY
k. SATISFACTORY w/4s [71{/1/1/1/1/ JAVAV
T. UNSATISFACTORY
EXPERIMENT HARDWARE
m. SATISFACTORY -4/ /111111 111/ NAA |—p>
n. UNSATISFACTORY »
DATA PROCESSING
0. SATISFACTORY JAVAVAVARVAVAVAVAVAV yavavi JAVAVRVAR VAV
D. UNSATISFACTORY
ANOMALIES/PROBLEMS
No. Documented e+ /A (0[O0l O] OjOjO[O] fotO]O ek NJA
No. Closed
SUMMARY
ACCEPTABLE AviviRiuunauRIn aViAVARIY
UNACCEPTABLE

*Special Double MS Run (CW + CCW Rotation)

TABIE 3-8
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MEDICAL EXPERIMENT M 1 3 1-1
and M131-2

MISSION NO: SL-k
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PROCEDURES

c. NOMINAL
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| f. SIGNIF. IMPACT

TIME REQUIRED
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h. ABOVE NOMINAL

DATA QUALITY

i. SATISFACTORY

. UNSATISFACTORY

DATA QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

e

n. UNSATISFACTORY

DATA PROCESSING:

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

N/ A

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

*8pecial Double MS Run (CW + CCW Rotation).

TABLE 3-8 (Cont'd)




52

SUMMARY OF OPERATIONAL CHROﬁOLOGY

MEDICAL EXPERIMENT M1 3 1-1 MIssion NO: SL-k4
—and Mi31-2 " " CREWMAN: C - S -(P)~-
e e PRE-FLT ' FLIGHT POST-FLIGHT |
EXP. REPETITION AlTIAIS]O N ENEN T LT 11213151 (12
plululElc olojrlohl6l7lgl 111317 olololol lolo
MISSION DAY RG] BT T R BT 53
of L{2{2{2 3{3{313{0]o{0]o] 3§30 ofojojof {ojo
JULIAN DAY ogfol21519 2121314101112{31] 31512 GILTLiLy (a4l
» 9lo}1]3l9 517]1117131617151 {51519 011i317] {317
| PROTOCOL w133.aMs /1 /1 /1/1/ VAV / JAVAYAV
M131-10GIT JAVAVAVAVANRV) JAVAVAV
M131-2 i L/ [/
PROCEDURES
c. NOMINATL JAvi / JAVAVAVAVAVAVAVARR VAV JAVAVAVAR VAV
d. DEVIATED *
CLINICAL FACTORS |
e. NONE JAVAVAVAY VAVAVAVAVAVAVAVARRYAVAV JAVAVAVARV

|~ f. SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL e A L = >

h. ABOVE NOMINAL

DATA QUALITY

Y
\
~J
~
S
<
Ny
~
SN
\
~
<
A

=

e
Y

i. SATISFACTORY e [ A

J. UNSATISFACTORY

DATA QUANTITY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY N /A i AVAVAVAVAVAVAVARYAVS <} —INJA 2

n. UNSATISFACTORY

DATA PROCESSING

o. sartseactory L/ T TAAAAAAAA A TTAAAN 1A
p. UNSATISFACTORY ,

ANOMALIES/PROBLEMS

No. Documented L+ 1T A Lt 01010{01010§010y {0j0]0 act—tN7A

No. Closed

SUMMARY

ACCEPTABLE NN VAVAVAVANAVIN /1/ AAVIVIRViY,

UNACCEPTABLE

*Special Double MS run (CW + CCW Rotation).

TABLE 3-8 (Cont'd)
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M133-SLEEP MONITORING

Thé M133 Sleep Monitoring experiment was performed three timéé
preflight, 18 times duripg the Sih flight, and three fimes post flight.
by the Scientist-Pilot. On 17 of the inflight sleep monitoring nights
satisfactory real;f;me data was obtained. On one night (MD 50), faulty
data transmission resulted in the loss of approximately 75 percent of
the real-time data for that night. Magnetic tape recordings were made
of each inflight performance and these tapes were returnéd for poét
flight analysis by the Principal Investigator.

The M133 experiment was originally approved for SIL-2 and SL-3 only,
but was added to the SL-U4 mission by the Flight Menagement Team approxi-
mateiy one‘montﬁ prior to the SL-4 launch. As only nine capé were
available onﬁoard, the expefiment was approved for eight performances
on the SL-4 flight; however, initial tests conducted by the SPT demon-
strated that the caps could be reused successfully several times. As
a result of these inflight tests, the FMT approved 10 additional in~
flight experiment performances.

The analysis of the SL-2 and SIL-3 tapes confirmed that Tapé
Recorder #1 became inoperative during the SI-2 mission. Therefore,
on the SL-4 mission, all inflight data were recorded on Tape Recorder
v#2 only. This necessitated a changeout of the magnetic tape by the
SPT at the midpoint of the SL-4 flight.

Table 3-9 contains a review of ML33 data collection.



SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M1 3 3 MISSION NO: SL-k
CREWMAN: C -(S)- P -
NAME: GIBSON

PRE-FLT FLIGHT POST-FLIGHT

EXP. REPETITION \ ilef3phisiel7i8lololi o3 k151617181 | 111213

mSSIONDAY~ 1j1j1 00111223uf55677888 ololo
31211 Liolhiothiglhiolsioisloiei7iofLiz 01115
31313 31313131313131313{310j0lolofoi0{0fo 0{0{0

JULIAN DAY 0jojo 2l2l21313th b ]5{516010i0]11218131313 gL
71819 21319131813 |83 |o 4 {4 {9 ik |610{4[516 904'

PROTOCOL

|_&. NOMINAL _ Ji/1/ VAVAVAVAVANAVAVAVAVATAVAVAVAYAYI /1 /L

b. UNSATISFACTORY | | | T

PROCEDURES | A

c. NOMINAL Javivi FAVAVAVAVAVEVAVAVAVAVATATAVAVAVAYAY /1/

d. DEVIATED , .

CLINICAL FACTORS

e. NONE v JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV /11,

| _f. SIGNIF. IMPACT
TIME REQUIRED |

g. NOMINAL NAA

h. ABOVE NOMINAL

| ™ QUALITY

i. SATISFACTORY [/ JAVAVAVAVAVAVAVAVARRVAVAVAVAVAVAV /

__;"".—UN' SATISFACTORY /

TM QUANTITY

k. SATISFACTORY AV JAVAVAVAVRVAVAVAVARRVAYAVARRVAV, [1/

1. UNSATISFACTORY 7 /1 1 / i

EXPERIMENT HARDWARE

m. SATISFACTORY YAWAYi JAVAVAVAVAVAVAVAVAVARRVAVAVAVAVAVAV /1/
n. UNSATISFACTORY - / , ,

DATA PROCESSING

0. SATISFACTORY 1/ VAVAVAYAVAVAVAVAVAVARVAVAVAVAYAVAV 11/

p. UNSATISFACTORY

ANOMALTES/PROBLEMS i i
No. Documented 010j0 lioioiololoio]oi0j011Liolol0]0}0f010 01io
No. Closed 1 1 ‘
SUMMARY
ACCEPTABLE / AVANAVAVAVAVAVAVAVARVAVAVAVAVAVAVAR YAV
UNACCEPTABLE

NOTES: #1 - Lost hour of data due to loose electrode.
#2 - Only received 2 hrs. of telemetry but tape may
have good data.

TABLE 3-9
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M151-TIME AND MOTION STUDY

HBased on real-time crew reports, all but one inflight M151
requirement were satisfied. The lost filming performsnce was on an
M509 Astronaut Maneuvering Unit activity. With the crew's cooperation,
four additional pﬁd%ographic sessions ﬁere completed on combinations of
M092/M093/MLT1 after Flight Management Team approvai on MD 61.

fhere ﬁere some problems accomplishing the M151 schedule. The
‘problems always arose from the cameras or the film transporters. Fail-
ures of either one of these devices occurred on Mission Days 6, 7, 1k,
16, 20, 22, 23, 30, 33, and 45 and necessitated rescheduling M151
planned for those days.

“On MD 27, plans were abandoned to photograph S183 and additional
Earth Terrain Caﬁera preparations were substituted for a total of
seven runs. |

All photographic data are'being processed and no film quality
assessments or analytical data are available for this report.

Table 3-1C contains a review of M151 data collection.
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M1 5 1 MISSION NO: SL-&

CREWMAN: C - S = P =
MO92/ML71 PREPS
92/MLT - NAME: __ SEE BELOW
. .(1973) PRE-FLIGHT FLIGHT
EXP. REPETITION N JIglgMM)TTIAAA SISO | JL2 134|516 |7}
' 0 alajAlajAjujuipulu Elc] | jololojlil]|2]2]3
MISSION DAY 7 0 O S A N 1 (€3 (A R 3 SIo P OIL[0 2 %
J L1 lojolofrjijifiiel2f2i2i213 3§31313:313{3]3
JULIAN DAY T Tl ii3]si8 {8 LIkl i{616]0 2{212[2]3]3]4]5
12151611 17181013181012 Lihis{olofjollf3
PROTOCOL MO9R SUBJECT CREWNAN > |P|c|s{s|cls|p|s
8. NOMINAL / JAVAVAVAVAVAVAVAVAVAVAVAV A
b. UNSATISFACTORY X
PROCEDURES , ,
¢. NOMINAL 41/ AWAWIVAVAVAVAVAVAVAVAVAV) AVAVAVAVAVAVAV)
d. DEVIATED
CLINICAL FACTORS
e. NONE __ NYA NYA
| f. SIGNIF. IMPACT |
TIME REQUIRED .
g. NOMINAL / VAV VAVAVAVAVAVAVAVAY) AVAVAVAVAWAViV

h. ABOVE NOMINATL

FIIM QUALITY

[ i. SATISFACTORY / YN VINANANAVIViNANAVAVAY NDT{ AVALLABLE
__J. UNSATISFACTORY -

FIIM QUANTITY

k. SATISFACTORY ] NN OT AVATLABLE I
1. UNSATISFACTORY /

EXPERIMENT HARDWARE

m. SATISFACTORY AANNMNAANNNAN ANNNNL
n. UNSATISFACTORY ~

DATA PROCESSING

0. SATISFACTORY AAN/ AANA NOT} AVAILTARLE
p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented ’ 0] 0{0}01010101010{0{01010{0 010101010{0{010
No. Closed

SUMMARY

ACCEPTABLE / JAVAVAVAVAVAVAVAVAVAVAVAYS JAVAVAVAVAVAVS

UNACCEPTABLE

*Extra Run for MI5L (Not Planned).

NOTE #1: End of MO92 run not filmed, per dump tape.
' TABLE 3-10
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MEDICAL EXPERIMENT M 1 5 1
MO92/ML71 Preps

MISSION NO: SL-h
CREWMAN: C - S - P -
NAME SEE BELOW

(13

FLIGHT

EXP. REPETITION

MISSION DAY

JULIAN DAY

OO

FROTOCOL

o

MO92

URBJECT GRE

a. NOMINAL

~JQ [ W
~Jo2 F]O JOJOM
~Fd KO JOjwWhn

e

~Ja Jolv]ololon
~Jo lcfofol=g~
N7 SN E NN

~Jo Jowlolo
~Na gl ohol~

b. UNSATISFACTORY

PROCEDURES

c¢. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

f. SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL

h. ABOVE NOMINAL

FIIM QUALITY

i. SATISFACTORY

_J. UNSATISFACTORY

FIIM QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

AVA

[ TARLE

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

TABLE 3-10 (Cont'd)
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MEDICAL EXPERIMENT M1 5 1L - MISSION NO: SL-h
- CREWMAN: C - S - P -
ETC Prep and Stow c-8

NAME : ‘
PRE-FLT FLIGHT POST-FLIGHT
EXP. REPETITION Al 12134151617
U 1{213}5154617
MISSION DAY 5 ARANEEE
' 21 3{3}3{0l01010
JULIAN DAY o 3{kis{ofile |3
2 118l6¢ki2f1ri0
PROTOCOL
a. NOMINAL / JAVAVAVAVAVAV

b. UNSATISFACTORY

PROCEDURES |

c. NOMINAL 11/ JAVAVAVAVAVAVA
d. DEVIATED

CLINICAL FACTORS

e. NONE NYA NfA [

f. SIGNIF. IMPACT

TIME REQUIRED

. NOMINAL / BRI

h. ABOVE NOMINAL _

L FIIM QUALLTY

i. SATISFACTORY / NDT| AVALIABLE

J- UNSAT1SFACTORY

FIIM QUANTITY

k. SATISFACTORY / JININiViViViV

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY NANNAANS

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY NOT AVALTA

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented ) C qaogoagqgd

No. Closed

SUMMARY

ACCEPTABLE -/

UNACCEPTABLE

TABLE 3-10 (Cont'd)




SUMMARY OF OPERATIONAL

CHRONOLOGY

29

EVA (Pre
(Don and

MEDICAL EXPERIMENT M1 5 1

and Post)
Doffing of PGA)

MISSION NO: SL-L
CREWMAN: C -« S - P =
NAME:

mieoneim—

—
o

PRE-FLT

FLIGHT

e

EXP. REPETITION

MISSION DAY

i

L

JULIAN DAY

@0 foo | g}

1,
2
3

ovlelgfol-
NERNEEGE

IO [ Of Oofw

PROTOCOL

a. NOMINAL

~J
.

b. UNSATISFACTORY

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICATL. FACTORS

e. NONE

T, SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL

h. ABOVE NOMINAL

FIIM QUALITY

i. SATISFACTORY

DT

AYA

LABL

J. UNSATISFACTORY

FIIM QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

DT

VA

AR

p. UNSATISFACTORY

ANOMALTES/PROBLEMS

No. Documented

No. Closed

SUMMARY

ACCEPTARBLE

UNACCEPTABLE

TABLE 3-10 (Cont'd)



SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M. 1 5 1 MISSION NO: SL-4
CREWMAN: C - § - P -
M309 | 1973 NAME :
: PRE-FLT ) FLIGHT POST~FLIGHT
EXP. REPETITION T 10 J 1Tl 1213
¢ U 21331316
MISSION DAY 5 = S5 1718Te
161972 2 33131310
JULIAN DAY 0 LE[5(5(L
. 3 BISI61716
PROTOCOL
a. NOMINAL ; / /1 1/
©. UNSATISFACTORY ’
PROCEDURES ~
c. NOMINAL _ / / /1 1/
d. DEVIATED
CLINICAL FACTORS
e. NONE NYA ] NYA

"~ . SIGNIF, IMPACT

TIME REQUIRED

g. NOMINAL / / A VAV

h. ABOVE NOMINAL

FILM QUANTITY

i. SATISFACTORY / / NDT|AVALLABLE

. UNSATISFACTORY

FIILM QUALITY

k. SATISFACTORY NPT} AVALLABLE

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY / / IR yivi
n. UNSATISFACTORY ‘ -

DATA PROCESSING

0. SATISFACTORY / , NPT{ PROCEBSED]

__p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented 0 0 0{ {010

No. Closed

SUMMARY

ACCEPTABLE / v

UNACCEPTABLE

TABLE 3-10 {Cont'd)
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M171-METABOLIC ACTIVITY

The M171 experiment (metabolic activity) was performed 12 tiﬁes
on each crewman during‘SLh. This met the requirements set down prior
to the mission. Vital capacity was determined prior to the start of
each test protocol.: Instrumented physical tréiniﬁg'was done as & crew |
option and data was obtained the follbwiﬁg number of times on»each
crewman: CDR - (5), SPT - (7), and PLT - (6).

No significant anomalies were recorded on the matabolic analyzer
or bicycle ergometer; Mode 2, nitrogen ratioing was utiliied through-
out all the tests, as planned.

BPMS and VCG data were obtained on all the runs.

'Table 3-11 contains a review of M171 data collection.
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SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M 1 7 1 MISSION NO: SL-4
- : - CREWMAN:(C)- 8§ - P - -
NAME: CARR
e PRE-FLT FLIGHT ' POST-FLIGHT
EXP. REPETITION JUJIATAISTOLOIN] [Li213fb 5171810101112 11213141516
_ vjuivlulelciciol lolil2f2|3{uls|st6i7i718]1 lojololololo
MISSTON DAY N|LIGIGIP[TIT[V] [513[1{8][5[3]1o161319]3] Joli|2|kl5]8
Hij2tziz2i2{2{3] {3{31313131310j0jojololo] jolofojojolo

JULIAN DAY HERNEBEEIRERRNNEANRAEREEIREI N

_ 21713lolotstojol {hi2foi7ikiaisi3tol7i3]7] 19jol1}i3th
PROTOCOL '
a. NOMINAL AVAVIVAVAVEV VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVS
[~ b. UNSATISFACTORY ~
PROCEDURES
c. NOMINAL AVAVAVAVANAVS Y AVAVAVAVAVAVAVAVAVAVAVARVAVAVAYAVI
d. DEVIATED
CLINICAL FACTORS «
e. NONE AANAVAVANAYS AVAYAVAVAYAVAVAVAVAVAVARRVAVAVAVAV

~ f. SIGNIF. IMPACT

TIME REQUIRED

2 NOMTWAL a T e
h. ABOVE NOMINAL :

T/M QUALITY

i. SATTISFACTORY NYA VU / <1—IN/AH

J. UNSATISFACTORY

T/M QUANTITY

k. SATISFACTORY NYA VAVAVAVAVAVAVAVAVAVAV NYA

1. UNSATISFACTORY

- EXPERIMENT HARDWARE

m. SATISFACTORY NYA AV AV AVATAYAYAAVAVAY N{A

n. UNSATISFACTORY

DATA PROCESSING

o. sarrsracrory /L /L T A A A A LA AL,

p. UNSATISFACTORY

- ANOMALIES/PROBLEMS

)
o
O
O
O
O
O
@]
(@)
(&)
O
O
O
'f
=
=

No. Documented L Iw/a

No. Closed

SUMMARY

ACCEPTARLE AN/ Rviviniviviniviviny JAVAVAYAVS

UNACCEPTABLE

TABLE 3-11




SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M _1 7 1

MISSION NO: SL-4
CREWMAN: C -(S)- P -

NAME: GIBSON

PRE-FLT

5
5

POST-FLIGHT

i

EXP. REPETITION -

1

MISSION DAY

JULIAN DAY

ool = [
[t o2 Ll = E=1 Al
) (g {30] Jou femd 1
Wit ajc =
oofonfro o = fn

O] OOV

\njoofrob QIO

NOPOIV QIO

A\ o OY O |-
[OX} 'BY} (PR ¥y FERE V]

[6) H=y WF] Sl RIV] Brg

Whnjw &1 b
FHtonk o] =joN

Flojopo o

iN) (=1 1) (5] (N3] (&5
X6} P (=] N7 KoY X4
N SEEESIE
ofo O ool <3 e
WO frojoofo
e Wi o} (o1 [

olHol=[ol™

OO R

wl o lsto s

Hrfotnlopn
-3

PROTOCOL

Jof-iwl<iol=

B 51 °9 81 S Y] 8

a. NOMINAL

™~

iy

et

[~
N
[~

[~

™~
I~
™~

™~~~

b. UNSATISFACTORY

PROCEDURES

c. NOMINAL

d. DEVIATED

CLINICAL FACTORS

e. NONE

f. SIGNIF, IMPACT

TIME REQUIRED

g. NOMINAL

N

h. ABOVE NOMINAL

T/M QUALITY

i. SATISFACTORY

_J. UNSATISFACTORY

T/M QUANTITY

k. SATISFACTORY

e |

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

VA

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

TABIE 3-11 (Cont'd)



SUMMARY OF OPERATIONAL CHRONOLOGY

|~ " MEDICAL EXPERIMENT' M1 7 1- —  ——MISSION NO: SL-4
: CREWMAN: C - S - (P)-
NAME: __ POGUE

- _ PRE-FLT FLIGHT ~ POST-FLIGHT _

“EXP. REPETITION JiglTlAlsoloin| B itsteiri8loloflef 1213516
vjulululeicicio] fojrjije3jt s tri7i8l 10joiojolofo

MISSION DAY L0 0 e A O 3 ol A B e e I SN A N A A
tiil2]2i2]2(2131 13131313({313folojojofojo {olojofolo]o

JULIAN DAY si8]ijule]8lolil e R RIL{seo o33 ] 34l

‘ ABRAREAEIDRAaARRERANS AR NELN

PROTOCOL

8. NOMINAL _ JAVAVAVAVAVAY JAVRVAVAVAVRIATAV JANRVAVAVAYAV

b. UNSATISFACTORY

PROCEDURES

c. NOMINAL aVAVAVAVAVAVAVARVATAVAVAVAIRVAIAIAVAVATANMYAVAVRVAYA

d. DEVIATED

CLINICAL FACTORS }

e. NONE AL JRVAVAVAVAVAVATAVAVAVARRVAVAVAVAV

~ f. SIGNIF. IMPACT

TIME REQUIRED

g. NOMINAL - NjA JAVAVAVAVAVATATATAVAVAVAIE P 2

h. ABOVE NOMINAL

| T/M QUALITY

i. SATISFACTORY NiA Y EVAVAVAVEVAVATATAV / 1ia

J. UNSATISFACTORY

T/M QUANTITY

k. SATISFACTORY NJA S AVARAVAVAVAVAVAVATAVIN Z =0
1. UNSATISFACTORY -

EXPERIMENT HARDWARE

m. SATISFACTORY NYA /1/ _/ JAVAVAVAVAVAAY NYA

n. UNSATISFACTORY

Y

DATA PROCESSING

0. SATISFACTORY AVAVAVAVAVAVAVARRY VAVAVAVAVAVAVAVAVARRVAVAVAVAVI

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented NfA ololo1o10{010]010101010 N{A =

No. Closed

SUMMARY

ACCEPTABLE AVIVAVAVAVAVI AVAVAVAVAVAVAVAVAV JAVAVAVAV

UNACCEPTABLE

TABLE 3-11 (Cont’d)
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M172 - BODY MASS MEASUREMENT DEVICE (BMMD)

The BMMD operated ;outinely for daily crew mass measurements

and several extra body mass measurements associated with the insen-

siblé water loss séudy. No other use was made of the device and no
other stability studiés were done with it. Three cals. were per-
formed with the same uncertainties of the cal. masses previously
noted during earlier missions. The devi-:e remained extremely stable,
but approximately 5 days prior to end of the mission the subject
release mechanism failed. This unit had failed in the same mode on
final ground cal/checkout. The remainder of the measurements weré
made with the calibration release mechanism. This procedure required
the assistance of a second crewman.

Table 3-12 contains a review of M172 data colléction.



SUMMARY OF OPERATIONAL CHRONOLOGY

MEDICAL EXPERIMENT M 1 7 2

MISSION NO: SL-4

CREWMAN: & - - B -

NAME:  N/A

PREZELEE

FLIGHT

POSTSEEIGHE

EXP. REPETITION

MISSION DAY

JULIAN DAY

(051 iV WA] B fo R Fo
@] BV OV § g Dl {1®)

H oloalEis
G S S S = S

PROTOCOL

<
(o

a. NOMINAL

l\

b. UNSATISFACTORY

I~

PROCEDURES

c. NOMINAL

7

d. DEVIATED

CLINICAL FACTORS

e. NONE

DL

f. SIGNIF. IMPACT

L%

| TIME REQUIRED

g. NOMINAL

g

h. ABOVE NOMINAL

DATA QUALITY

i. SATISFACTORY

. UNSATISFACTORY

DATA QUANTITY

k. SATISFACTORY

1. UNSATISFACTORY

EXPERIMENT HARDWARE

m. SATISFACTORY

n. UNSATISFACTORY

DATA PROCESSING

0. SATISFACTORY

p. UNSATISFACTORY

ANOMALIES/PROBLEMS

No. Documented

ft

No. Closed

SUMMARY

ACCEPTABLE

UNACCEPTABLE

/

#1 - Zero Cal. Only.

TABLE 3-12
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' SPECTIAL TESTS

The following special medical tests and Detailed Test Objectives

12.
13.
1k,
15.
16.

~ (DTO's) were performed during the course of SL-k.

Inflight Hemoglobin and Urine Specific Gravity Determinations
Instrumentéa Exefcise Determination. |

Facial Photography

Atmospheric Volatile Concentrator

Environmental Microbiology

Water Sample |

Todine Monitoring

Carbon Monoxide Monitor

Taste and Aroma Evaluafion

Girth and Weight Measurements and Crew Profile‘Photographs
Sweat Samples

Blood Flow in Limbs

Stereophotogrammetry

Visual Light Flash Phenomena

Insensible Water Loss

Pre- and Post Exercise Muscle Girth Measurements

Condensations of the test descriptions appear on subsequent pages.

Accomplishments have been summarized earlier in Tables 1.2 (page 12)

and 2.2 (page 15).
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INFLIGHT HEMOGLOBIN AND URINE SPECIFIC GRAVITY DETERMINATIONS

. ._The purposes of these tests are (1) to obtain inflight changes

of hemoglobin level and urine specific gravity in comparison with

pre- and post-flight data, and (2) to assess the accuracy of

© these measurements in weightlessness. These determinations were to be

accomplished in conjunction with each M110 blood draw in flight.

INSTRUMENTED EXERCISE DETERMINATION

The value of personal exercise as a countermeasure to prevent
cardiovascular and musculoskeletal deconditioning and to maintain

crewmembers' fitness was postulated from the préceding two manned

‘Skylab experiences, Quantification of applicable personal exercise

(PT) and workload is technically difficult.

The purpose of this test is to obtain quantitative PT workloads
utilizing the M171 ergometer and to assess daily and total per-
sonal exercise quantitatively in conjunction with work expended

on scheduled M171 and MO93 exercises.

FACTAL PHOTOGRAPHY

The purpose of this test is to‘obtain a series of facial photo-
graphies in conjunction with M092 Lower Body Negative Pressure
experiment to record acute and chronic changes of facial configu-~
ration and superficial venous filling caused by gravitational un-
loading, possible fluid shifts and eventual accommodations during

the space flight.
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ATMOSPHERIC VOLATTLE CONCENTRATOR (MRD 20.23)

The purpose is to cobtain samples and analyze the organic volatile

constituents from the SWS enviromment to assess a profile of the

organic volatile constifuents in the SWS using three Atmospheric

Volatile Concentrator devices (AVC's).

ENVIRONMENTAL MICROBIOLOGY (MRD 20.10

The purpose is to obtain inflight microbial and fungus samples
from SWS hardware and atmosphere in order to assess patterns of
buildup or die-down of varioug strains. These data will be used
fér the development of preventive measures to control potential
crew illnesses on future flights and to establish contamination

control requirements for vehicular habitability.

-

WATER SAMPIE (MRD 20.16)

The purpose is to collect and analyze inflight water samples to
vefify the chemical quality of the water to assess the impact of
the potable water constituents on Experiments MO71 (Mineral
Balance) and MO73 (Bio-assay of Body Fluids), and to contribute to

the development of future potable water supply systems.

TODINE MONITORING (MRD 20.17)

The purposes are to obtain inflight data on iodine concentrations

in the orbital workshop (OWS) potable water system.and inject
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iodine, if indicated, to control biocidal activity to assure

10.

continuing water potability for protecfing crew heelth.

CARBON MONOXTDE MONITOR (MRD 20.18)

The purpose is to determine whether there is a sufficient build-up
of carbon monoxide (CO) in the cluster to interfere with the inter-
pretation of medical experiment results or, in an extreme case,'com-

promise crew safety.

TASTE AND AROMA EVALUATION (MRD 20.21)

The purposes of this inflight test are to obtain quantitétive data
on the possible diminution of the taste threshold during the space-
flight, to gain & further understanding of physiological charact-
eristics of man in flight and to formulate better food menus for

future space flights.

'GIRTH AND WEIGHT MEASUREMENTS AND CREW PROFILE PHOTOGRAPHS(MRD 20.25)‘

The purpose was to obtain data on crewman body size and configura-
tion changes during exposure to weightlessness by comparing in-
flight data with pre- and post-flight data. The methods used

to determine relationships of the changes were multiple circumference
measurements, center of gravity (mass) measurements, and infrared
photography. This range of measurement techniques will provide a
better understanding of early shifting of body fluids together With—

slower changes of body morphology and fat/muscle derangement.
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The purpose is to deﬁefﬁiﬁé“changfg“iﬁ”thé“éalinity"of“body‘W““ e i

. sweat, to assess any change in normal sweat patterns.which occurred

under weightlessness, and to establish a relationship of these
findings with disturbances of mineral balance mechanisms occurring
on Skylab flights. The scheduling of this test was cancelled mid-

way through the mission in order to save crew time for other

BLOOD FLOW IN LIMBS (MRD 20.28) (CV #1 & CV #2)

The purposes of this special test are to provide additional in-
formation for the assessment of the cardiovascular state and de-
conditioning process, particularly in support of MO92 Lower Body
Negative Pressure (LBNP) experiment. Test procedures and measure-
ments will elucidate the factors of limb blood flow and the pump-
ing action of muscles in the legs so that a better understanding
can be attained about changes to the cardiovascular system during
prolonged weightlessness and to explein changes to the cardio-

vascular system which affect its ability to tolerate lower

11. SWEAT SAMPLES (MRD 20.27)
activities.
12‘
body negative pressure stresses.
13. STEREOPHOTOGRAMMETRY (MRD 20.29)

The purpose is to obtain quantitative body volume data, to determine
possible shifting of body fluids in weightlessness, and to determine
if progressive changes occur over the period of a long duration

flight.
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14,  VISUAL LIGHT FIASH PHENOMENA (MRD 20.31)

The purpose is to obtaiﬁ‘é&ditibﬁéi”daﬁd”Bﬁ"%ﬁe"OEEéivation“cf T
e~ 1ight flashes in earth orbit to provide a better foundation for

further in#estigative plans to ascertain if there is a latitude

effect on the frequency of the flashes, caﬁses of the phenomenon,

(possibly Cerenkov radiation or HZE particles) and eventually to

evaluate éffects of this'pheﬁomenon to man's safety and heslth.

15. TNSENSIBLE WATER LOSS

The purpose is -to obtain data to assess insensible body water
loss of the crew members during the spaceflight in conjunction
with the crew members' intake and urine output in support of
.Body Fluid, Nutrition, Cardiovascular, and Metabolic Activity

BExperiments.

16. PRE- AND POST EXERCISE MUSCLE GIRTH MEASUREMENT.

The purpose is to obtain additional data of pre- and post exercise
changes to 1limb girth as an adjunct to the anthropometric measure-

ments (MRD 20.25).
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- SECTTON_ IV

-——— =~ - - SUMMARY OF DIFFICULTIES AND ANOMALIES

This section contains a tabulation of the difficulties and
anomalies, together;with'the corrective action status, involved
with the operation of each experiment. Equipment problems that:
were resolved prior to the start of an experiment are not included
nor are telemetry and data processing problems which had workarounds.
All hardware failures are tracked by an adequate tracking system and
will be included in JSC's Skylab Mission Report for the third visit.
Most of the problems included here are tracked by the Skylab Medical
Anomaly Report system and are referenced here by the SMAR number .
Other problems are. documented in the minutes of the Medical Management
Team where the PI's, PCS's, LSD Mission Managers, Biomedical Experi-
ment Officers and Mission Surgeons reported problems daily, as soon

as they were recognized.



h

T4 TIEVL

Nado |
*poysenbal UOTQ0B SATRDAIIOD ~ (620-1
# 9VAS)
wz *QUTJN JO JuUnNOWs TTBWS B 3SO0T *930Jdq 3004 Jeq UOTFOSTTO3 SUTJIN €Co ar SJIBMDJICH
aEsoId m .m&mS@wds by £=15 a¥o)
m (qT0~H
nomspw@ fgyorsstul uo 409339 o *9-0 *88q UOTR0OTTOO SUTJN UT DPadIOU THE ar puB €104
| L pue # 9VKS)
Ut BUTXTW JO ¥O®VT 09 onp 3¢ O3 PAASTTLE §39TTod PTIO®B OTJ0Q PIATOSSTPUN GeEE ar saTqTpusdxy
QESOTO *(3eq
*UOT3OSTTOO JINOy-fg @38TAWOOUT pasnax) oTddiu Joqgqna Y3 punos (2104
: , . # GVns)
um cw 1Tnsax pInoM *Jevq poowidaa HAD 3vq uoTlOOTTOO sUTJAN UT ¥HBo] gee ar 9IBMDJIBH
* (peaanvo0ag
@Es0T0
maTqoxd oyg JT.pojzliwo sTdures oyj
(20—
Pue (WAG 843 UT paySiem aq PTNod sTeq 910 ar pus £00-4
| , pus # UYKS)
noﬁuwmﬁﬁoo ayL) °Jeq asyjous pesn IdS *8vq oTdwes SUTJIN UT YBO] f1et ar aaBMpIBH
| _
mra<ym ANV NOILOV HAILOIEYOD NOII4THOSHA WATH0dd CAA (] A40DELVD

SAIATA XA0E J0 XAVSSY-0I€ £LOW *TILIL ONV °‘ON INAWIHIIXH

XUVINANS ATIVAONY ANV ALTNOTAITA HONVWHOJHEL

®-18




75

. qIS0TID

*aTqeqdeooe POISPISUOD SBM UNJI SY3 OS

B3RP 939TdWOO 8YY dABY PTNOYS UOTSSTW oYY

I99.J% @mﬂnspma adwy BoTeuy -weTqoxd ay3 ‘una ayg (€co-1 #
_ . gvKs )
@muanﬁsﬂaw SUOT309UUOD BTABO Y3 SUTHOLUD JO SJanoy omy JoqJe 3S0T AIqsweTol 600 ar BIBMPIBH
qHESOTD
+po1831f swm *duresad
*3SN| 9ATISUSIXD 07 DPIjNQIAII8 WITAOII 09 deo desTs WOXJ 9TYBO USYM UNJ (LTO-1 #
: HVIS )
*aT7qBo | axeds ® yY3TM arqeo peoeTdas JJS | Butqasys o9 Jotad s3urpesd OT3BIXY whe ae aIBMPIBH
SOLVIS ANV NOIIDV FAILOHYHOD NOIIAI¥OSHd WHTHOHd AR AHODHELYD

DNI¥OLINOW J3TIS CETW :SIIII ANV °ON INSWINAJXH
XYVINNNS XTVWONY OGNV ALINDTAAIA TONVWHOJMEI

-18




@ISOTd
*pajaTdwoo *quauqaedmo) JuawaSBUEN 93S8M
4SOWT8 SBM UOTSSTW 9Y3 90UTS peqdmagge a3y} uT QWS 8Y3 JO SWBAJ SYJ WOIJ (20~ %.
satedal of °posn SBM QNS wooapasp| pogvredes pejaodax sBM UTBRANO YT GEo ar mhdmwwmmw
@ESPI0
*£3TTTq83S
penuT4uUOd paTJTJILA suread 0-005-0
‘18 und m:@apwanﬂﬁdo *£I@SS 909U mnwmmﬂs.umphommh (w8 00¢g) 3uStem (oz20-1 #
JI0 8TqIsBYJ c.o..BoW 9AT}09II0D ON UOT3BIGTTBO @ANS @uo nq TTV Qg ar imbmmwwmnw
SNLVLS QNV NOILOV FAILOTHYOD NOTIJTHOSHA WATg0dd JLVa XYODIALYD

INEWTINSVAN SSVW NEWIDEIS-HLOW TILIL ANV "ON INIWINAJXH
XUVWANS XTYWONY ANV ALINOILATA FONVWNHOJIUHI

-18




7

cmp—

h'h TTEVL

g TUSWI ISR PO T TUSWTLSARY O

nmmogo noadsaa U UOTYBOTJTJISA pPJIBD 8Nd JO
i .
M UuoTsSsTuWo .mzmho £q pasneo uotTqgTsod
_ _ (600~
Buoam SUq UT YDFTMS JopIoDsg # 9VNS)
*M2I0 09 paatnbag Joaas Jo uorgeurldxy | odeq ® 03 enp sSOT ®BIBP § Sweld qng 2E€ ar Teanpacoad
aaso1p * 260 JO UOT3BIQTTBO
, (o10-17 .
*Q0BUOD| DAOOJT pur anduoq 189399 398 049 Sutanp (dy) pueq F9T USTL oYy UO # gVHs)
€T 0% HT WoXJ 9ZTS 8Yl wmpmsﬂwmwa M3I) | paABMUMOP ITJIPD UOTABIATITRBO bueg Jo7 2€€ ap TeaInpad0d
QESOTD
*Gge Taued UO oATEBA USBOJIITU
*u9ey oJ9M §,dd Tenusp pesoTo 01 snp §9T0L0 MBF 94SJIt]
‘una ayq | ayq a9qJ® Surqepdn paddoqs sanssauad
(200-11
Jo 9se1 ay4 Butanp AT1TsButwou pagersdo pooTq 89Uy ‘Idg Uo und zEOW Sutang # UVWS)
ws1sAS Ul puB SATBA msw pauado Mmax) Sutrqepdn ou SHAd 62¢ ap TeIMpPad0Id
SOLVILS NV NOIIOV HATLOIYHOD NOTIATHOSIA WHTE0dd CAA AHODELYD

TNSSTYd BAIIVOEN XQO€ ¥AMOT - 260W ‘HILIL ANV "ON INIWIMEJIXH
XHVWANS XTVWONY INV ALTINOTJITIA JONVIHOJUED

h-18




78

(P.9UOD) 'R wIavl

.amompml noTeo T Tdd T sunssod eI o ST O SUT cdme._.
ﬂ *gotTRWOUR pojdodas ayy 04 | oyl Jo ssousaisuodsod-uou pue STBOS
quanbasqns wmsﬁv LT paxanooo sey uoijeiado -3Jo U9ty Jo BUIISISUOO SOTTeUOUR
TBUTWOU 9ng ‘punoj sem J0408UUCD 290B8IISGUT pa3TqIuXe ‘dby N/S ‘pueq FoT uITa (gto-%
| # 9VKS)
pusqssT/a1qeo X oyj Jo Lousjqrwaajut o | °uj jo Surpess syz ‘(0SE QL) ¥QD uo
; : . 06¢ aInpad
* L6E qr uo pejdwegqe Supgooys-srqnoal v | pus (6%E ar) Ids uo una gAOW Jutang -61E dr nOpm\mhdsﬁhwm
QES0TD
*TI10 N/§ uo
; : (L2o-1
Butpeaa x0 qu81T eJnssaxd pooTd ou # 9YNS)
‘.NHo N/s 03 PaydqTMs Maa) | faanTTel TTO N/S JJnD sanssaxd poold ghe ar SIBMPIBH
a=so1y ,
'PaI8IJO SBM TUOTR0B SATLODIJIO0D Of
(1104
" LBuTHIds, * §308YD UOTJBIOST Pue # UYWS)
JO ©0USPTAD OU DPaMOYS MOTABI BYE( sougpedwt opogq0eTe Jutanp soytdg #EE ar - DIBMDJIBYH
NOTIATHOSHT WHTIOYd ALva AHODALYD

SNIVIS ANV NOILOV EATIOTHNOD

P,3U0D) FUNSSTMI FATIVOEN XCOE YAMOT - 260W :FIIIL GNV 'ON INEWIHAIXH
| XEVWANS XTVWONY GNY ALTINDIAATA HONVWHOJHEd

- q~18




9

(P.quod) 7Y mIAVI

TESOTO
‘ung 260H *poTIITM sBA
8yy Jutanp puw 359I 38 paureaqo gudano aTqeo oygq usyum asnlpw uted Futanp %wmwmmv
91qe3s & JO 8snBOSq paxInbes UOT3O® ON | €OTIBOTPUT JUS3ITWISIUT pueg T tv\d Q20 ap aJ1BMDIBH
mmﬁ.ﬁ.m ANV NOILOV HAILLOYYYOD NOIIJINOSHA WATd0¥d JIva AHODILYD

(P,3u0D) FUNSSHUd HATILVDAN AdOY YIMOT - Z60W :HTLIL ANV “ON INSWI¥AIXH
XVAWNS XTVWONY ANV ALINOTLAIA HONVIWHOJITHd

h-18




80

TR F19VL

QES010

*g,qd aadoad syz y3IM SesOY STQRTIBAR

*UOT9BOTITPOU

quaa (QINGT SU3 Jo esnwoaq JSY

] , -(600-H
wuﬁwwﬁﬂps 09 M3JID 0% qUaS 2JINpo20ad ayq SurqwnoeAs JOJ 90JNOS UMNOEBA # UVKS)
*SMBID PODTQ ATJIB2 J0J posn SvM 9BuUTIAS ¥ ou s®BM 233 3BUJ POISA0DSI( fe2e ar TBINPID0IJ
qEsoIp
‘9T Ut JTe swos sey (Ids ‘22t ar)
‘queln atdwes. oyl puw posn axom §,d9Y OM]
| _ (800~
-8800T4UR pu® PoOTq Jo SUTXIW I8339q JOF *JSy 9U3 JI8quUd 30U PIP pU®B STPosU | # ¥VKWS)
dBUTIAS. 8yq 998ITB® 09 DOSTADB SBM MOID 9Y3 Ul peqsIndsoo sTdwes poold 2eE ap TeInps004d
@ESOTD - | A
*M3IO UJTM DISSNOSTP (00-1
o puB 100~
mammwmﬂamo pooTq paJx syu3 Jo sangdnx * 3880 # gyKHs)
L) _
pPOsSnEd SABY PTNOD FBYYJ SSINPSV0I] ystutd qyStT1s v pey o1dues wusBIg 2t ap TeInpPad0Id
SNLVLS ANV NOILOV HAILOEYHOD NOTIATHOSHA WHTd0ud aLva AH0DELVD

XDOTONOWNL NV XDOTOLVWEH - OTTW *¥ILLL ANV "ON INAWIEdXH
ZHVWANS XTVWONY NV ALTINOTJITA HONVWHOJHHI

18




81

(p,9uod) &*H FIAVL

aEso1d (2201
*9T Ut # GYHS)
UOTABUTWRIUOYD
*9SNEO 9YY SBM 9BYY 28BO UT paI JO qunowe TTEWS B YQTM MOTToR DIBMDPIRBH JO
dSY @ul TTTJ4LeA0 0% 40U psputwad JJS Naep e sem ordwes vwserd §,IdS Got ar TBINDPIDOIJ
_ V
ma.ram aNV NOILOV HATIOMINOD NOIIdI¥NOSHA WATIO¥d ALVa XH0DILVO

(p/3u0D) XDOTONMWAL B ADOTOLVWAH - OTTW :ILLL ANV °"ON INAWINEIXE

1
i
|
[
i
i

AUVANS XTVAONY NV ALTINOISATA TONVWHOJLYAL

®-18




82

9'h TIEVL

“q@IsoId

(n€0 @r) -urede

ayoaq Butads uIngox I9STOoISXT T MIBKW

*(geo ar
*aanTTRI pus Q€E (r) Sutads TrOdBa ueoaq
: : . ®EO dp (HTO-4
PITY3 °y3 JI93J® auop seM xredax oy 09 onp PITTB] WSTUBYOSW TTO09Y ~ pue # UVHS)
: gco ar
*90TM] 9STOJSXH T MIBW oYq paxtedas Mmaa) :oInTTed X9STOXSXH T MIABRW Qee ar . aIBMpIBL
QES0TO .
(900-1
*ATTeUTUWOU pageiado wegshs ayf, * JOXJIS 9STIO8YD 04 # UYRS)
" aaeMpasy Y3 0% paatnbai uotqoe of anp Jagewoatdg utr dapring sanssaid cet ape TeINpoooId
NOTIATHOSHT WHTIdOoHd dIVd AHODELVD

SNIVIS ONY NOIIOV EAIIOEYHOD

ALIAIIOV DITOEVIEW - TLTW :HILIL ANV °ON INAWIMAJIXE

XUVWANS KTVWONY aNV ALTNOILITA EONVWHOJLHAL

h-18




83

I'% a@mavl

@ESOTO

.Azmpo

PeX1J aABy

3Yygq 09 3USS 90U SBM 9SBOTSI SYL

pInoo gqeuy asaunpsocoad quamgsnlpe

(820-
uy) °osBOTed UOTIBIQTTEO aug BuTsn uvo1g . # GYWS)
~-gIado JO 9poW S1BUIIYTE UB DPOSTASD MBID JUOLGTULIDQUT SSBaToI QWWE ZLTK 2£0 ar SIBMPIBH
SALYVIS ANV NOILOY JAILOEYHOD NOIIJTHOSHI WATI0Nd aLva AHODELYD

@WE ~ SLTW ‘TILIL NV "ON INIWI¥AIXH
XEVWANS XIVWONV ANV ALINOTJITA HONVWHOJIMH]

f-18




8L

L' @19VL

NOTIATHOSHA WHIH0¥d

"@¥S0TI0. ,
m *UBd PpooJ 8JIXBT OYY OPISUT PasSn
a3eord o1qmyeIpAysa odfq Tmoq uoods
.amaponmmpmaﬁﬂ I998BM STUSF UITM pojsodaa 9y3 Jo oAaT®A duyg 3T1ds o3 auamssoxd
Beq a%apo oN .qoﬁpwh@hsmh JI0J Jo38M I938M pOSN®BO pu®w UOTIOUNI J0U PIP wmwmmmv
Butppe uﬂ%amm 09 3Bq UT 9TOY qnO UBWMAI) | aATBA 2ug usaym 311ds Beq poog orrody 26¢ dar Sa'eMpIBH
{ i .
%moqo (910-17 .
*oINnTTBI Weos # UYNS)
P11 £1qBqoad sBM 8SMB) ‘UBD PAPAROSTI( * o8eyEeT UBD amppsmmnﬂﬁdwm. ™HE ar SIBMPIBH
QIS0Io
*B9ATBA Beq
xasuadsIp puw 9OTITJIO wmnﬂhhm Jaa0 adeq +8eq syq Jo Burzeanbs ALq stTTds
' dooy 09 PESTAPE® OSTB SBM MAJI) "MOID oY) TBUOTS®BO00 FUTSNEBO 4[BS DOTJIP SY3 %rmwwmv
03 quas axbm gsaanpsooxd uoTo® aaTgosgx0) | uszIsn BnTd soTzzou xosusdsStp 3TBS 9UL LeE ar SIBMPIBYH
SNLVIS ANV NOILOV HAILOEMYOD JLva X4ODELYD

HONVINHOIYHd WHLSAS 004 *HILIL GNV °ON INAWTYHIXH
AUVWANS ATYWONV NV ALINOIAJIA HONVWHOJUAL

f-18




85

(p,quod) Ly TIAVL

TESOTD
(TEO-H
‘poTTods aJom SIULY # 9VNS)
* pepaBOSIQ -uoo ay3 pue payeeT ueo srddesutd ¢€o ap STeMPIBH
SOLVILIS ONV NOILOV H>Haommmco NOIIATHOSHA WHII0dd ALVa AH0DHLVD

(p,qu00) FONVIMOIMAd WIISAS 4004 :FIIIT ANV *ON INAWINAdXE
AUVIWNNS XTYVWONY ANV ALTINDILATd TONVIRIOJYHd

-18




